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Abstract 
 The huge measure of item data on the Web is awesome difficulties to the two clients and 
online organizations in the E-Commerce condition. Clients every now and again encounter 
trouble in scanning for items on the Web. To solve the information overload problem of E-
commerce, researchers have proposed recommendation system. Today people are overflowed 
with numerous choices on web. Recommender system gather data about the thing as 
indicated by the inclinations of the clients. Recommender system are effectively executed in 
various web based business setting. The major ones of these techniques are collaborative-
based filtering technique, content-based technique, knowledge based and collaborative 
filtering,Case based reasoning and web log file algorithm and hybrid algorithm. The 
objective of this paper is to show various techniques being used for recommendation system 
& issues of recommendation system.  
 
Keywords: Case based reasoning(CBR) & Web Log File(WLF) , Collaborative 
Filtering(CF), Content Based Filtering  Hybrid Filtering , Knowledge based filtering, 
Recommendation System(RS) , Types of the recommendation system  
 
INTRODUCTION 
The substantial measure of item data on 
the Web is extraordinary difficulties to the 
two clients and online organizations in the 
internet business condition. Clients every 
now and again encounter trouble in 
hunting down items on the Web. Over-
burden of item and exchange data on the 
Web brings up a common sense issue: 
How can the extensive measure of item 
and use data accessible from online 
exchanges be successfully used to help 
better basic leadership by the two 
purchasers and dealers? To solve this 
information overload problem, researchers 
have proposed recommender systems that 
automatically analyse users’ usage data to 
filter Web page content, categorize 
newsgroup messages, and recommend 
good information Resources. The results 
obtained are presented as 
recommendations [7]. Utilizing this idea, 
some online organizations, for example, 
Amazon.com and eBay.com, have utilized 
recommender frameworks as a business 
tool. 
 
Proposal frameworks apply information 
mining strategies and prediction 
algorithms to anticipate clients interest on 
data and items among the enormous 
measure of accessible items. They have 
been broadly pushed as a way of adapting 
to the issue of data over-burden for 
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information laborers. Proposal frameworks 
are programming specialists that inspire 
the interests and inclinations of individual 
purchasers and make suggestions as needs 
be. They can possibly help and enhance 
the nature of the choices purchasers make 
while hunting down and choosing items on 
the web. Due to the tremendous growth of 
e-commerce introduced information 
overload problem where users are not able 
to effectively search items on the web [8]. 
Presently a day's electronic world has 
presented the requirement for data 
separating procedures that are use to help 
clients by sift through data in which they 
are keen on. 
   
Recommender frameworks are useful to 
both specialist organizations and clients . 
They lessen exchange expenses of finding 
and choosing items in a web based 
shopping condition. Suggestion 
frameworks have likewise demonstrated to 
enhance decision making process and 
quality. In e-commerce setting, 
recommender systems enhance revenues, 
for the fact that they are effective means of 
selling more products [13]. 
 
In this paper we have explained 
Recommendation System,Types of 
Recommendation System, Comparison of 
various types of recommendation 
System,its issues & examples.
  
LITERATURE SURVEY 
 
TABLE I LITERATURE SURVEY TABLE 
Sr No Paper Title  Author Name Publication Details Contribution 
1. Automatic  
Content-Based 
Recommendation in 
E-Commerce 
CHENJian,YIN Jian, 
HUANG Jin 
National Natural Science 
Foundation of China,2005 Content Based 
Algorithm 
2. Designing 
Recommender 
Systems for E-
Commerce: An 
Integration 
Approach. 
Thomas Tran 
 
ICEC  Fredericton,  
Canada.ACM, 
2006 
Collaborative  
Filtering& 
Knowledge 
 based 
Algorithm 
3. Choosing a 
Collaborative 
Filtering Algorithm 
for E-Commerce 
SasaBosnjak,Mirjana 
Maric,ZitaBosnjak 
Management 
 Information 
 Systems.2008 
Collaborative  
Filtering  
Algorithm 
4. E-commerce 
Recommendation 
System Based on 
CBR and Web Log 
Mining 
Ya-min WANG, 
Xue-ling HAN, 
Xiao-wei LIU 
 
IEEE ,2011 
 
CBR Based 
Algorithm 
5. Hybrid 
Recommendation 
Algorithm for E-
commerce Website 
Peng-yuLu,Xiao-
xiao 
WU,De-ningTeng, 
IEEE,2015 Hybrid 
Algorithm  
 
In this paper, we have compared 5 papers 
on the basis of the classification of 
Recommendation System algorithm’s for 
E-commerce   application. The first paper 
is “Automatic   Content-Based 
Recommendation in  E-Commerce” 
Contribution of this paper is Content 
Based Algorithm. The second paper is ” 
Designing Recommender Systems for E-
Commerce: An  Integration Approach “. 
 
 
 
 
 
3 Page 1-10 © MAT Journals 2017. All Rights Reserved 
 
                  Journal of Computer Science Engineering and Software Testing  
Volume 3 Issue 3 
Contribution of this paper  is Collaborative 
filtering & knowledge based filtering. The 
third paper is” Choosing a Collaborative 
Filtering Algorithm for e-Commerce”. 
Contribution of this paper  is Collaborative 
filtering algorithm. The fourth paper is “E-
commerce Recommendation System 
Based on CBR and Web Log Mining”. 
Contribution of this paper is Case based 
reasoning & Web Log mining algorithm. 
The fifth paper is “Hybrid 
Recommendation Algorithm for E-
commerce Website” Contribution of this 
paper is Hybrid Algorithm for E-
commerce. 
 
ALGORITHMS/METHODOLOGIES 
Content Based Filtering 
Content-based recommendation method is 
situated in light of the data about item 
content and ratings a client has given to 
items. This system joins these evaluations 
to profile of the client's advantages in view 
of the highlights of the rated item. The 
recommendation engine at that point can 
discover items with the favored in the past 
as delineated in Fig. 1.The 
recommendations of a content-based 
system are based on individual information 
and ignore contributions from other users 
[8]. 
 
 
Fig.1. Content-Based Recommendation 
 
As of late, an ever increasing number of 
considerations have been paid on clients' 
taste and preference to enhance the 
recovery procedure keeping in mind the 
end goal to produce more significant and 
appropriate recovery comes about for 
clients. And in real world, users may want 
to require the newest relevant information 
as soon as it appears. Contrasted with 
those latent data securing models, for 
example, search agentrs, our active 
information acquirement model can 
significantly spare much time for 
individuals who are constantly occupied in 
this data detonated age. In our 
programmed recommender framework,  
As outlined in Fig. 2.We divide the users 
into groups who appear to have similar 
preferences according they accessed 
similar content in Internet. Semantic 
substance highlights of another thing will 
be extricated to coordinate the 
organization of highlight vector database. 
Subsequent to adding it to database, we 
give a proficient method to ascertain and 
recovery the likenesses/removes between 
the element vectors of new thing and 
clients bunches. As a matter of fact, it is a 
procedure to discover "influent sets" of 
new thing, which can be proficient by a 
turn around k nearest neighbor question. 
Finally, this item will be recommended to 
these groups of users that seem to have the 
similar tastes or interests matching with 
the semantic content feature of this item 
[1]. 
 
Fig. 2. Architecture of recommender 
system on content-based retrieval 
 
Collaborative Filtering 
Collaborative filtering strategy in view of 
clients history through rating given by the 
client to a thing as their data source.It can 
be accomplished by making relation 
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between the users or between items. 
Collaborative filtering is categorized into 
three types: user-based, item-based, 
model-based [8]. 
User-based 
User-based Approach makes 
recommendation based on the interest of 
the user having the similar taste.It 
correlates user as per the rating given to 
the items [8]. 
  
From the Fig. 3. to start with client 
identified with third client rather than 
second in light of the fact that the rating 
given by third client is very like the first. 
That is the reason thing 3 is prescribed to 
the client as it's the main remained thing. 
 
Fig. 3.  User Based Collaborative 
Filtering 
 
Item-based 
Item based Approach is based with respect 
to the things as the client evaluated things 
correspondingly are most likely 
comparative. From Fig. 4. second and third 
client appraised thing 1 and 3 so it accept 
that thing 1 and 3 are turned out to be 
comparable. As first client like thing 1, 
thing 3 is recommended. 
 
Fig . 4.  Item Based Collaborative 
Filtering 
 
It makes suggestions by finding 
relationship between clients of the 
recommender framework. It is a brought 
together approach for finding the rundown 
of conceivably fascinating (things not been 
gotten to by the dynamic client) and 
anticipating its pertinence to the dynamic 
client. The thought is to achieve the last 
proposal just based on comparable clients 
and their activities. CF frameworks 
recognize two sorts of choices: the 
expectation and the proposal. Forecast is 
the most plausible check client would 
provide for a thing had he got to it 
beforehand, and the proposal is an 
arrangement of n things that would be 
loved by the client. So as to find these 
choices numerous methodologies are 
utilized. The most much of the time 
utilized methodologies are client based 
CF, thing based CF,dimensionality-
diminishment calculations and connection 
examination. 
 
Knowledge-Based and Collaborative 
Filtering 
Recommender frameworks are 
frameworks which give proposals to 
potential purchasers.Two widely used 
techniques for building recommender 
systems to date are collaborative  filtering 
and knowledge-based approaches [2]. 
Collaborative filtering  is a real-time 
personalization technique that leverages  
similarities between people to make 
recommendations [2]. At the end of the 
day, a collaborative filtering recommender 
framework accept that human inclinations 
are related; in this manner, it predicts 
inclinations and makes suggestions to one 
client in light of the inclinations of a 
gathering of clients.In contrast, a 
Knowledge based recommender 
framework abuses its information base of 
the item area to create suggestions to a 
client, by thinking about what items meet 
the client's necessities.
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Fig.5. Architecture for Integrating Knowledge-Based and Collaborative Filtering 
Approaches 
 
Fig. 5.  above shows an architecture for a 
hybrid recommender system that combines 
the collaborative filtering and knowledge-
based approaches. Our architecture 
consists of the following major 
components: 
• The Interactive Interface Agent. 
• The Knowledge-Based Engine. 
• The Knowledge Base of the product 
domain. 
• The Collaborative Filtering Engine. 
• The Database of Users’ Ratings for 
Items. 
• The Product Database [2]. 
 
Case Based Reasoning 
Case-based Reasoning (CBR) is a 
worldview of exploiting particular 
information of past experience and the 
condition of particular issues. It takes care 
of new issues via hunting down past 
comparative cases and reusing those 
arrangements in the condition of the new 
issues. CBR is a recyclable and 
coordinated procedure of taking care of 
issues and learns by involvement. With the 
further research on CBR, CBR 
Technology has been widely used in many 
fields such as information service, 
planning, designing, prognosis, 
classification, decision support, medical, 
legal, debate and intelligent tutoring [4].  
 
The fundamental work stream of a 
suggestion framework based CBR is 
appeared in Fig. 6. The client submits to 
the framework the data about the items 
that he/she needs to purchase, which the 
suggestion framework takes as an 
objective case. At that point the proposal 
framework recovers comparable cases for 
the situation database and presents the 
coordinated items to him. In the interim, 
the case database is refreshed by the input 
from the client. 
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Fig. 6.  The flow chart of E-commerce 
recommendation system based on CBR 
Web Log Mining, otherwise called web 
use mining, acts by the methods for 
looking at the likeness between clients' 
conduct recorded in web log documents, 
and discovering clients' activity designs 
consequently and rapidly, for example, 
consecutive examples, affiliation rules, 
client group and page bunch to give 
suggestion administrations to clients 
naturally. 
The process of web log mining is generally 
divided into three stages[4]: data 
preprocessing, pattern mining, pattern 
analysis and application. It is shown in 
Fig. 7   [4]. 
 
Fig.7. Steps of web log mining 
 
The system for the E-commerce 
recommendation framework in light of 
CBR and web log mining applies B/S 
structure and the outline thought of multi-
layer, illustrated in Fig.8, including 
application layer, business logic layer and 
data storage layer. 
 
Application layer 
The application layer is the User Interface, 
with duty regarding the association 
amongst clients and the framework, and its 
acknowledgment shape is the browser. By 
means of operating this layer, users 
indicate their needs and preferences. 
Correspondingly, recommendation results 
are also showed here [4]. 
 
Business logic layer 
The business logic layer, the center of the 
entire framework, comprises of the web 
log mining module, the case thinking 
module and the proposal comes about 
translator. Through dissecting client log 
records, web log mining module finishes 
client group and affiliation rules 
mining.The case-based reasoning module 
takes charge of the recommendation 
process respectively based on user cluster 
and association rules. Recommendation 
results interpreter is responsible for 
converting the reasoning process into 
understandable state charts, which helps 
users understand the reasoning process, 
thus obtaining results with modified 
constraints [4]. 
 
Data storage layer 
This layer stores all kinds of data and 
knowledge for the recommendation 
system, including concretely: 1.the 
underlying database such as user 
information database, users web log 
database and commodity database; 2. user 
cluster database and association rule 
database, formed by web log mining; 3.  
case database [4]. 
 
Fig. 8. Framework for E-commerce 
recommendation system based on CBR 
and web log mining 
Hybrid 
There are favourable advantages and 
limitations of every suggestion strategy. 
For instance, collaborating filtering can 
 
 
 
 
 
7 Page 1-10 © MAT Journals 2017. All Rights Reserved 
 
                  Journal of Computer Science Engineering and Software Testing  
Volume 3 Issue 3 
locate clients' potential advantages by 
examining the historical data; yet 
experience the ill effects of genuine 
sparsity, cold start issues. Despite the fact 
that the content based can maintain a 
strategic distance from every one of these 
issues and can likewise make a rundown of 
highlights of prescribed items to clarify 
suggestion reasons, it can be obliged by 
data extraction innovations and elusive 
clients' potential intrigue inclinations. 
Along these lines the investigation of half 
and half suggestion is proposed, which is 
the most sweltering exploration field.The 
Fig. 9. shows the Hybrid Recommendation 
model for E-commerce [5]. 
 
Fig. 9. The Hybrid Recommendation 
model for E-commerce 
APPLICATIONS 
Three applications have proven most 
successful:  
Direct product recommendation  
The most direct uses of a recommender 
framework to E-business is to make guide 
item suggestions to enable individual 
clients to discover items they might want 
to buy. For example, Amazon.corn 
(www.amazon.com) has BookMatcher 
recommender framework in which they 
solicit clients to rate a number from books. 
 
To gift centers 
A moment use of recommender 
frameworks to Ecommercies to blessing 
focuses. This application is planned for a 
client who visits a site with the goal of 
acquiring an item as a present for another 
person. The challenge in this application is 
to learn enough about the blessing 
beneficiary to viably make a suggestion, 
without requiring excessively exertion 
from the client. One such framework is 
utilized as a part of the album now 
blessing focus (www.cdnow.com) 
 
Cross-sell Recommendation 
The last use of recommender frameworks 
to Ecommerce at we will examine is 
strategically pitch. Strategically pitch in E-
business includes prescribing things to a 
client in light of different things that that 
client has effectively chosen for buy in the 
present visit
 
COMPARATIVE STUDY 
TABLE  II. Comparative Table(3 Algorithms) 
Algorithms Content Based Collaborative Filtering Collaborative & 
Knowledge Based 
Background Features of Items User-Item Matrix Features of Items 
User Item Matrix 
Input Ratings from 
User to Items 
Ratings from User to Items User Need 
Process Generate a 
classifier based 
on u’s ratings 
use it to classify 
new ratings 
Identify similar users 
extrapolite from their 
ratings 
Infer a match between item 
and user’s need. 
Table II  shows that comparative study of these 3 Recommendation algorithms for E-
commerce applications. 
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TABLE  III. Comparative Table(5 Algorithms) 
Algorith
ms 
Efficien
cy 
Quali
ty 
Scalabili
ty  
High 
Relevan
ce 
Accura
cy 
Cold 
Start 
Proble
m 
Gray 
Sheep 
Proble
m 
Data 
Sparse 
Proble
m 
Examples 
Content 
Based 
Less Low No Yes Less No No No 1.News Dude 
2. Pandora 
Radio 
CF Less High No Yes Less Yes Yes Yes 1.Amazon 
2. Last.fm 
CF &  
Knowled
ge Based 
Less High  No Yes Less Yes Yes Yes FindMe 
System 
CBR & 
Web Log 
File 
High High No Yes Less 
than 
Hybrid 
No No No 1.BigComme
rce 
2.ShopSite 
Hybrid High Highe
st 
Yes Yes More Yes Yes No 1.YouTube 
2.Netflix 
Table III shows that comparative study of these 5 Recommendation algorithms for E-
commerce applications. 
 
ISSUES IN RECOMMENDATION 
SYSTEM 
Data Collection 
The information utilized by proposal 
motors can be ordered into express and 
understood information. Express is all 
information that client themselves 
encourage into the framework. The 
accumulation of express information must 
not be meddlesome or tedious.Implicit 
data source in online business is the 
exchange information including the buy 
data. Understood information should be 
broke down first before it can be utilized 
to depict user highlights or user-item 
ratings. 
 
Cold Start 
The cold start issue happens when too 
small appraising information is accessible 
in the underlying state. The proposal 
framework at that point needs information 
to deliver proper suggestions. 
Two cold start problems are new user 
problem  and new item problem [8]. 
 
Stability vs. Plasticity 
The converse of the cold start problem is 
the stability vs. plasticity problem. When 
consumers have rated so many items, their 
preferences in the established user profiles 
are difficult to change [8]. 
 
Sparsity 
In most utilize cases for recommendation 
systems, because of the index sizes of e-
business merchants, the check of 
evaluations as of now acquired is little 
identified with the tally of appraisals that 
should be anticipated. Be that as it may, 
shared separating procedures concentrates 
on a cover in evaluations crosswise over 
clients and experience issues when the 
space of appraisals is inadequate (couple 
of clients have evaluated the comparative 
items).Sparsity in the user-item rating 
matrix degrades the quality of the 
recommendations [8]. 
 
Performance & Scalability 
Performance and scalability are critical 
issues for suggestion frameworks as web 
based business sites must be ready to 
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decide proposals continuously and 
frequently manage gigantic informational 
indexes of a large number of clients and 
items. The huge development rates of e-
business are influencing the sets much 
bigger in the client to measurement. 
 
Gray-sheep problem  
Focused specialist organization may give 
poor appraisals to its aggressive 
administrations along these lines 
diminishing its shot of being prescribed. 
Also, aggressive specialist organization 
may give great evaluations to its own 
administrations along these lines 
expanding its shot of being prescribed. 
Even some users‟ acting as malicious 
users‟ might provide inappropriate ratings 
to products or services. For new users‟, 
user profile will be initially created with 
no rating of targeted users‟ by other 
users‟. This approach is similar for items 
or services too [9]. 
 
CONCLUSIONS 
Recommendation System Architecture & 
Functionality are studied in detail. 
Various Recommendation Algorithms are 
analyzed for E-commerce Application. 
Various Recommendation algorithms like 
Collaborative filtering, Content based, 
Knowledge based and Collaborative 
filtering, Case based  reasoning and web 
log file, Hybrid are compared (parameters 
are efficiency, quality, scalability, High 
Relevance, Accuracy, Cold start problem , 
Gray sheep problem, Data Sparse problem, 
Examples)and Collaborative filtering, 
Content based, Knowledge based and 
Collaborative filtering are 
compared(parameters  are background , 
input, process)on the basis of  E-
Commerce application. 
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